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In a previous paper (1), selective breeding experiments on mice were 
described, in which from a  stock 37.4 per cent susceptible to B. en- 
teritidis mouse typhoid, certain lines were developed approximately 85 
and  15  per  cent  susceptible,  respectively.  This  paper  deals  with 
questions of whether this innate resistance to infection is localized at 
the portal of entry, or is general throughout the body, whether it is a 
resistance to a single microorganism, or to a number of harmful agents. 
The source and maintenance of the test mice have been described 
elsewhere and emphasis has been laid on the advantage both of em- 
ploying animals  free  from  intercurrent  disease  and  of  testing  their 
resistance to a natural rather than artificial infection.  Each line, save 
susceptible Line  1,  was  derived from a  single pair  and  has  proved 
fairly stable  in its susceptibility to B. enteritidis.  Susceptible lines, 
white-face  and  black-and-tan,  and  resistant  Lines  1  B  and  1  C  are 
homogeneous according to  the Lexion ratio  formula  (1);  susceptible 
Lines 1 and 2 are not sufficiently so to meet the requirements of  the 
test.  Details  of the  standardization  of test mice, test cultures,  and 
injection techniques have also been presented. 
Sex, Fertility,  and Body Weight 
The susceptible and resistant lines were compared with respect to 
sex ratios, relative fertility, and weight (Table I). 
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S0 consecutive litters of 336 Rockefeller Institute susceptibles of Lines 1 and 2 
were compared with S0 consecutive and contemporary litters of 312 R. 1. resistants 
of Lines I, 49 litters of 283 white-face, and 43 litters of 301 black-and-tan mice. 
The ratios of number of males to females were similar throughout  Moreover, 
the comparative mortalities of males and females in tested litters of each line were 
alike.  The mean numbers per litter born in different lines were as follows: sus- 
ceptible R. I. mice, 7.2 4- 0.29 (standard error of mean), susceptible black-and-tan 
mice, 7.3  4- 0.24 and resistant R. I. mice 7.1  4- 0.31.  The differences were not 
significant, P  =  0.9.  The mean numbers per litter born in the susceptible white- 
face line were 5.8  4- 0.15,  significantly lower than those in the other lines, P  = 
<0.01.  The  mean  numbers  per  litter  weaned,  after  arbitrarily  reducing  the 
number per litter of all large litters  to eight, were as follows: susceptible  R.  I. 
mice 5.8 4- 0.22, susceptible black-and-tan mice, 6.3  4- 0.24, resistant R. I. mice, 
6.1  4- 0.26,  and susceptible white-face mice 4.7  4- 0.24.  Again, the differences 
between  resistant  and  susceptible  Rockefeller Institute and black-and-tan lines 
were not significant, while that between the susceptible white-face lines and others 
was significant.  The mean weights of individuals in these litters at 4 weeks were, 
---susceptible R. I. mice, 19.2 4- 0.19 gm., resistant R. I. mice, 22.7  4- 0.26,  black- 
and-tan,  17.0  4- 0.21,  and white-face,  14.1 4- 0.18.  Weights at the time of in- 
jection,  8  to  12 weeks after birth,  averaged as follows: suscept~le  R.  I.  mice, 
27.4 4- 0.26gin., resistant R. I. mice, 34.9 4- 0.42, black-and-tan, 23.4 4- 0.24, white- 
face 19.3 4- 0.22.  The differences between weights of resistant and all susceptible 
lines were significant in each case, P  =  <0.01.  There was no correlation in the 
resistant lines between weight and death or survival following the test injection. 
These data indicate  that the B. enteritidis-susceptible  lines were not 
subnormal  either  in  weight  or  in  fertility  and  that  resistant  lines, 
although  relatively  heavy,  were  not  consistently  more  fertile.  In 
short,  resistance  and  susceptibility  in  these mice were not noticeably 
correlated with presence or lack of bodily vigor. 
Susceptibility  of Lines to Intrastomachal, Subcutaneous, Intraperitoneal, 
and Intravenous Infection with B. enteritidis 
Time Distribution of Mortality Following Intrastomachal Infection.- 
In Text-fig.  1 a-e the time distributions  of mortality of individuals of 
unselected  and  selected  susceptible  and  resistant  strains  are  com- 
pared. 
Text-fig.  la shows the results of consecutive tests  on  seven  batches  totaling 
274 unsdected  Rockefeller Institute mice.  Each mouse was given a  fixed dose 
of B. enteritidis mouse  typhoid bacilli under  standard  conditions  (1).  Deaths 
commenced on the 4th day, continued at the approximate rate of 3 per cent daily 0  .o 
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to a total mortality of 30 per cent on the 14th day.  After the 21st day, the mor- 
tality practically ceased at 37 per cent.  Similar consecutive tests on four crude 
batches totaling 519  selected resistant R.  I. mice of Lines 1 and 2 are shown  in 
Text-fig. lb.  The mortality rates were markedly lower, deaths were distributed 
over a 25 rather than a 10 day period, and the final total mortalities were approxi- 
mately 50 per cent lower.  Tests on batches of selected susceptible R. I., white- 
face, and black-and-tan mice are shown in Text-figs. lc, d, e.  In these cases the 
daily mortality rates were about 10 per cent from the  5th  to the  12th days.  By 
the 15th day, practically all mice were dead. 
Fate of B.  enteritidis Following Intrastomachal  Infection.--The  fact 
that  the  susceptible  strains  succumbed  so  quickly  and  in  such  large 
numbers, while the similarly exposed resistant strains died less rapidly 
and in very small numbers,  led to an  inquiry into the fate of the bac- 
teria after instillation into the stomach to determine whether resistance 
was localized at the intestinal mucosa portal of entry or was generalized 
throughout the body. 
Experiment  /.--Twenty mice  of  the  selected susceptible and  resistant R.  I. 
line and twenty of the unselected Rockefeller Institute mice were each given an 
intrastomachal instillation of 0.5 cc. of culture containing 5,000,000  B. enteritidis 
mouse typhoid bacilli, and placed in individual glass battery jars.  Full details of 
this procedure have been given elsewhere (1).  Blood and stool cultures were taken 
from each mouse at frequent intervals, dead mice were autopsied and tested for the 
presence of B. enteritidis in blood, spleen, liver, gall bladder, and intestine.  Sur- 
vivors were  tested for agglutinins, sacrificed at  50  days, and examined for the 
presence of B. enteritidis in their organs. 
The results of this test are summarized in Table II.  70 per cent of the sus- 
ceptibles died, as compared to 5 per cent of the resistants and 45 per cent of the 
controls.  All mice were discharging B. enteritidis  in their feces within 8 hours after 
injection, but the susceptibles continued to be carriers in larger numbers and over 
longer periods of time than the resistants.  Blood cultures from susceptibles con- 
rained B. enteritidis sooner, more frequently, and in larger numbers and agreater 
percentage of mice tested than cultures from resistants.  A second test was per- 
formed in a similar manner, except that blood cultures were taken daily for 11 days, 
and then every 2nd day until the 24th day.  Mortalities in this case were 94 per 
cent of susceptibles, 15 per cent of resistants, and 50 per cent of controls.  The 
results of blood cultures of both tests are given in Text-fig. 2. 
Of the total survivors in both tests, none, with the exception of one susceptible 
and one control, contained demonstrable agglutinins.  43  per cent of the  total 
seven susceptible survivors and 36 per cent of the thirty-six resistant survivors 
had shown positive blood cultures for 1 to 10 days; 84 per cent of the former and 15 LESLIE  T.  WEBSTER  825 
per cent of the latter were chronic carriers.  When  sacrificed and tested for the 
presence of B. enteritidis in tissues, 71 per cent of susceptible and 52 per cent of 
resistants yielded positive spleen cultures.  The control unselected mice behaved 
like a mixed sample,--those dying early resembled the susceptible group in their 
reactions; those surviving  resembled  resistants. 
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The facts that B.  enteritidis  given intrastomachally to susceptibles 
appeared in the blood stream more promptly, in larger numbers, and 
in  a  greater percentage of cases,  and was present  in  feces in larger 
numbers, for a longer period, and in a greater percentage of cases than 
when given to resistants indicate that the portal of entry, the intestinal 
mucosa of susceptibles, was less of a barrier than that of resistants. 
The barrier of resistants, however, was not perfect, since 50 per cent 
of those injected were found to harbor typical B.  enteritidis  in their 
spleens 50 days later. 
Susceptibility  of Lines  to  Subcutaneous,  Intraperitoneal,  and  Intra- 
venous  Injections  of B.  enteritidis.--The  entrance and persistence of 
the organisms in the body of these animals without apparent harm 
suggest that not only their surface tissues but internal ones as well 
were relatively resistant.  This supposition was tested by comparing 
TExT-FIG. 2.  Septicemia following  per os instillation of 5,000,000 B. enteritidis 
mouse typhoid bacilli into susceptible and resistant mice. 826  FACTORS  IN  RESISTANCE  TO  INFECTION.  II 
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the resistance of internal  tissues  of resistants  and susceptibles  to sub- 
cutaneous, intraperitoneal,  and intravenous injections of fixed doses of 
B. enteritidis directly into the body. 
Experiment  2.--May 12,  1932.  Ten susceptible R.  I., ten susceptible  white- 
face, ten susceptible black-and-tan, and ten resistant R. I. mice were each given 
intraperitoneally 0.5 cc. of an 18 hour culture of B. enteritidis diluted to contain 
50,000  organisms.  Four similar  batches of ten mice were each given the same 
dose  subcutaneously  into  the  groin.  Duration  of life  was  recorded  and  mice 
dying after the injection were autopsied and tested for the presence of B. enteritidis. 
The thirty susceptible mice injected intraperitoneally died between the 3rd and 
9th days (Text-fig. 3) ; the ten resistants receiving like treatment died more slowly. 
Three survived (30 per cent) and appeared healthy at the end of the 30 day period 
of observation.  Of animals given the subcutaneous injection, all but one of the 
thirty susceptibles died between the 4th and  12th days.  The remaining mouse 
died on the 29th day (Text-fig. 4).  Of the ten resistant mice treated similarly, 
seven (70 per cent) survived and appeared healthy on the 30th day.  The surviv- 
ing resistants when sacrificed and tested all harbored B. enteritidis in their spleens. 
Three  other  similar  tests  gave  like  results,  indicating  that  the 
internal  tissues  of  susceptible  mice  are  less  resistant  than  those  of 
refractory mice. 
Experiment 3.--May 4,  1932.  Ten mice of each of the susceptible R. I., white- 
face, black-and-tan, and resistant R. I. lines were each given into the tail vein 0.5 
cc. of an 18 hour culture of B. enteritidis diluted to contain 50,000 bacilli.  Blood 
cultures were taken from the tail vein daily thereafter, mice dying of the infection 
were autopsied and tested for the presence of B. enteritidis, and survivors, after 42 
days, were tested for agglutinins and then sacrificed and cultured for B. enteritidis. 
The results are shown in Table III and Text-fig. 5.  40 to 50 per cent of each 
batch yielded positive blood cultures 3 to 5 hours after injection.  24 hours later, 
all but 2 susceptibles and 2 white-face were negative.  On the 2nd day, 45 per cent, 
and on the 3rd day, 81 per cent of the susceptibles gave positive cultures.  By the 
13th day, all susceptibles were dead.  Meanwhile, one resistant developed a posi- 
tive blood culture on the 5th day which persisted 22 days and then became nega- 
tive.  No other resistants gave positive blood cultures and all survived and were 
healthy 42 days.  None showed agglutlnins.  When sacrificed and tested for B. 
enteritidis, 6 (60 per cent) gave positive spleen cultures. 
A  second  test  gave  similar  results.  Taken  together,  the  evidence 
has  been  consistent  that  the  tissues  of innately  susceptible  mice  are 
more susceptible  to B. enteritidis  than those of innately resistant mice. LESLI]~  T.  WEBSTER  829 
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TExT-FIG. 5.  Mortality  following intravenous  injection of B. o*teritidis into 
susceptible and resistant mice. 
Susceptibility  of Lines  to Pasteurella,  Friedlander,  Pneumococcus,  and 
Virus Infections 
Knowledge that certain lines of mice were innately susceptible and 
others resistant  to B. enteritidis  led to a  study of whether they were 
correspondingly susceptible and resistant  to other pathogenic  agents. 
Pasteurella  avicida  from  a  case  of  fowl  cholera,  B.  friedlaenderi, 
pneumococcus from human  cases of pneumonia, and virus associated 
with louping ill were used as test agents. 
Pasteurella  avicida--Pasteurellae  in  rabbits,  fowl,  and  mice  give LESLIE T.  WEBSTER  833 
rise to an explosive septicemic infection with high mortality.  Instilled 
into the nares, the normal portal of entry of these animals,  they set up 
an  infection  similar  to  the  natural  one  (2).  Hence  in  the  following 
tests  the mice received  the organisms  intranasally  for the purpose  of 
comparing their resistance to a controlled and at the same time natural 
infection. 
Four tests  were made,  the first  two with  two sets of twenty susceptible and 
twenty resistant R. I. mice run in duplicate, the third and fourth tests with one 
set of twenty susceptible and twenty resistant R. I. and twenty susceptible white- 
face and twenty black-and-tan mice.  Each animal received intranasally 0.03 cc. 
of a fixed dilution of an 18 hour rabbit blood broth culture of Past. avlcida, Kansas 
strain.  The doses per mouse in different tests ranged from 15,000 to 150 organ- 
isms.  The infectivity of this culture in mice has been described elsewhere  (2). 
After receiving the organisms, each animal was placed in a  separate battery jar 
and observed 30 days.  Mice dying during this period were autopsied and tested 
for the presence of the Pasteurella strain.  The results of the tests are summarized 
in Table IV. 
In Test 1, Table IV, the mortalities of duplicate batches of susceptibles were 65 
and  60 per cent,  as compared to 35 per cent of resistants.  The  difference  in 
mortality between the two duplicate susceptible sets is not significant, x 2 =  0.10, 
P  =  0.76; the mortality of susceptibles is, however, significantly greater than that 
of resistants,  x 2  =  4.1,  P  =  0.05.  In Test  2  the mortalities  of the duplicate 
batches of susceptibles were 30 per cent in each case; that of the resistants,  5 and 
15 per cent.  Again, the differences in mortality between duplicate batches were 
not significant, while the mortalities of susceptibles were significantly higher than 
those of resistants, x 2 =  5.0, P  =  0.03.  Similarly in Tests 3 and 4, the difference 
in mortalities of duplicate batches was negligible,  while the mortalities of suscepti- 
bles, white-face, and black-and-tan mice were consistently and with one exception 
(black-and-tan strain in Test 4) significantly greater than those of resistant R. I. 
mice.  Finally, it appeared that the mortality of the white-face mice was notably 
greater than that of the R. I. susceptibles.  Of a  total  of 140  susceptible  mice, 
55 died, 40 per cent; of 40 white-face, 23, 57 per cent; of 40 black-and-tan,  11, 
27.5 per cent; and of 100 resistant, 13, 13 per cent died.  These differences between 
susceptibles and white-face on the one hand and the resistants on the other, are 
highly significant. 
It is concluded,  therefore,  that the Rockefeller Institute  susceptible 
and  white-face  lines  relatively  susceptible  to  a  natural  B.  enteritidis 
mouse  typhoid  infection  were  likewise  relatively  susceptible  to  a 
natural Past,  urella avicida infection, and that the Rockefeller Institute 
resistant  line relatively  resistant  to the enteric was likewise  resistant 834  ~FACTORS  IN  RESISTANCE  TO  INFECTION.  II 
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to  the  respiratory  infection.  The  black-and-tan  line  equal  to  the 
Rockefeller Institute  susceptible and white-face lines in susceptibility 
to B. enteritidis appeared relatively less reactive to PasteureUa. 
B.  friedlaenderi.--Previous  experience  (3)  has  shown  that  mice 
given Friedliinderdike bacilli by way of the nasal passages develop a 
fatal  infection with  pulmonary  involvement  and  septicemia  resem- 
bling the natural disease. 
Mice in batches of twenty were given intranasally 0.03 cc. of an 18 hour broth 
culture of B. friedlaenderi diluted 1 to 10,000, a dose per mouse of about 1,500 
organisms.  Animals  were then placed in individual jars and treated as in the 
previous experiment.  The results of two tests with different strains are given in 
Table V.  Duplicate batches tested showed no significant differences in mortality; 
white-face  and R. I. susceptibles  showed consistently, although not always sig- 
nificantly higher mortalities than the R. I. resistants.  29 of the total 60 suscep- 
tibles died, 48 per cent; 27 of 40 white-face, 67.5 per cent; in contrast with 15 of 60 
resistant, 25  per cent.  These differences are significant.  Of  40 black-and-tan, 
14 or 35 per cent died, a proportion not materially different from that of the R. I. 
resistants.  White-face mice proved again to be more susceptible  than the R. I. 
suscepfibles. 
The results of these  tests  are  consistent with  the  previous one in 
showing  that  the  Rockefeller Institute  and  white-face  strains,  rela- 
tively susceptible to B. enteritidis and Pasteurdla avicida, are likewise 
susceptible  to  B.  friedlaenderi,  and  that  the  Rockefeller  Institute 
strains  relatively resistant  to  the  former organisms  are  resistant  to 
the latter.  The tests showed also that the white-face mice are rela- 
tively  more  and  the  black-and-tan  mice  less  susceptible  than  the 
Rockefeller  Institute  susceptibles  to  both  Past,  urdla  avicida  and 
B. friedlaenderi. 
Pneumococcus.--Pneumococci  from  human  cases  sprayed  (4),  or 
instilled  (5)  into  the  nares  of  healthy mice  give  rise, under  certain 
conditions, to a  fatal infection.  This infection has been found to be 
not  unlike  the  natural  one  in  many  of  its  characteristics  (6);  con- 
sequently, it has been utilized in the present studies. 
Mice in batches of twenty were given the stated dose of organisms intranasally. 
From a 15 hour mouse heart blood culture, a 1/100 dilution was prepared in pneu- 
mococcus broth and instilled in 0.03 cc. quantifies into the nares of each individual, 
a dose of about 50,000 organisms.  The animals were then placed in separate jars, 
observed for a period of 2 weeks, and when found dead, autopsied and cultured for 
the presence of the test organism. 836  FACTORS  IN  RESISTANCE  TO  IN~ECTION.  II 
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The results of seven tests are given in Table VI.  In the first four tests, a Type 
III pneumococcus  from a  fatal case of pneumonia  was used.  Tests I, 2, and 3 
were run in duplicate  by making from  the  original  culture two samples  of the 
stated dilution and giving each to a batch of twenty R. I. susceptibles and twenty 
R. I. resistants.  In each of these tests,  the mortalities  in duplicate  batches were 
similar; and in the six trials,  consistently  greater in the susceptible  than resistant 
strains.  In the fourth test, white-face and black-and-tan mice were also compared. 
The mortalities  of the susceptible R. I. and white-face batches were greater,  while 
that of the biack-and-tan batch equalled  that of the resistant  batch.  In Test 5, 
duplicate  tests with another Type III strain from a fatal case were run with sus- 
ceptible and resistant  R. I. mice.  Again, the mortalities  in duplicate batches were 
similar and the mortalities  of susceptibles greater than the mortalities  of resistant 
mice.  Tests 6 and 7, made with  a Type III strain from an apparently healthy 
human carrier  and a Type VIII strain from a case of pneumonia,  were run with 
susceptible  and resistant  R. I. mice and white-face and black-and-tan mice.  In 
each trial mortalities  of R.  I. susceptibles,  white-face,  and black-and-tan mice 
were greater than those of R. I. resistant  mice.  x  2 tests  for significance of differ- 
ences between mortality of sets showed that duplicate  sets gave uniform reactions, 
that black-and-tan mice did not differ significantly from the resistant  mice, but 
that mortalities  of R. I. susceptibles and white-face mice were significantly greater 
in four of six and in three of three experiments, respectively, than the mortalities  of 
resistants.  Finally,  mortalities  of the white-face mice were significantly greater 
than those of the R. I. susceptibles in two of three experiments.  Of the total 220 
R. I. susceptible mice, 74, 33.6 per cent died, and of 60 white-face, 38, 63 per cent 
died as compared to 24 of 220 R. I. resistants,  Ii per cent.  These differences are 
significant.  Of 60 black-and-tan,  i0, 16.6 per cent died, a proportion not materi- 
ally different from that of the resistant  mice. 
In  brief,  eleven  trials  with  four  strains  of pneumococcus on  four 
lines of mice showed the susceptible  Rockefeller Institute and white- 
face mice to be more susceptible to pneumococci than the Rockefeller 
Institute resistant lines,  and the white-face more susceptible than the 
Rockefeller  Institute  susceptibles.  The  black-and-tan mice  did  not 
differ materially from the Rockefeller Institute resistant mice. 
Virus.--The writer and  Dr. G. L. Fite  have shown louping ill virus 
obtained  from Dr.  Rivers to be  infectious  when  introduced  into  the 
nasal cavities of  certain  lines  of mice (7).  Details  of  this  condition 
will  be  reported  later.  Here  it  suffices  to  state  that  the  clinical 
course, duration of life, gross and histological tissue findings at autopsy 
rendered the agent suitable for use in these comparative tests. 838  ~ACTORS  IN  RESISTANCE  TO  IN~ECTION.  II 
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0.02 cc. of a fresh 10 per cent mouse brain and cord emulsion in saline was drop- 
ped into the nares of test animals.  They were then placed in separate jars and 
observed over a period of 4 weeks. 
The results of three tests are given in Table VII.  t  Each test was run in dupli- 
e.ate with  results  indicating  that  a  satisfactory control of variables had  been 
achieved.  That different dilutions of virus in different tests gave results at times 
inconsistent is not surprising since  there is no known method of measuring the 
quantity of virus and insuring that in different tests a given dilution contains the 
desired dosage.  In Test 1, the white-face mice were significantly more and the 
R.I. resistant somewhat more susceptible than the R. I. susceptible mice.  In Test 
2, the duplicate batches of white-face and R. I. resistant mice were significantly 
more susceptible than the R. I. suscepfibles.  In Test 3, the duplicate batches of 
black-and-tan mice were significantly and the R. I. resistant mice slightly more 
susceptible than the R. L  susceptibles.  In each trial, therefore, the mortality of 
white-face, black-and-tan, and R. I. resistant mice equalled or exceeded that of 
the R. I. suscepfibles.  Of a total 80 white-face, 69 or 85 per cent died; of 40 black- 
and-tan, 30, 75 per cent; of 100 R. I. resistant, 65, 65 per cent died in contrast with 
26 of 80 susceptible mice, 32.5 per cent. 
The striking finding in this  series of tests was that the Rockefeller 
Institute susceptible line, relatively susceptible to all previously tested 
pathogens, was relatively refractory to louping ill, and conversely, the 
Rockefeller Institute resistant  llne,  relatively  resistant  to  other  or- 
ganisms,  was  relatively  susceptible. 
A  comparison of the four lines of mice with regard to their relative 
susceptibility to the various infectious agents tested is shown diagram- 
matically in Text-fig. 6. 
Susceptibility  of Lines to Intraperitoneal  and Intravenous  Injections  of 
Respiratory  Tract Pathogens 
Pasteurella  avicida, B. friedlaenderi,  and  pneumococcus have been 
injected  intraperitoneally  and  intravenously  into  susceptible  and 
resistant  mice.  The  organisms,  under  these  conditions,  are  highly 
virulent.  Hence several preliminary tests were made to determine a 
dosage which would  not  be overwhelming in  the  sense that  all mice 
would succumb abruptly and yet which would kill some of the individ- 
uals tested.  In no case were these efforts successful.  The test dose 
tLater Note.--Further experiments of this  sort providing ample confirmation 
of the  observations described have been  completed in  the  period between ac- 
ceptance of the manuscript and the reading of proof. 840  FACTORS  IN  RESISTANCE  TO  INFECTION.  II 
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either  killed  nearly all  animals  within  48  hours  after  injection,  or 
affected practically  none.  And  in  several  experiments planned  to 
compare the reaction of susceptible and resistant mice to these organ- 
isms so injected, the result was that either nearly all  animals died, 
irrespective of breed,  or  all  survived.  These results may be  inter- 
preted as showing that  the differences in  inherent resistance of the 
tested mice are limited to the respiratory tract mucous membrane at 
the portal of entry and are Dot present in the interior tissues.  Another 
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Relative susceptibility of four lines of mice to various infectious 
interpretation,  more probable  in  our opinion,  is  that  the organisms 
were too  virulent and  the method of testing too  crude to permit a 
demonstration of any possible tissue differences which may be present 
similar to those in B. enteritidis infection. 
DISCUSSION 
The experiments in this and the preceding paper  (1)  are a  step in 
the analysis of inherent resistance to infection.  Heredity has proved 
clearly to be an element of fundamental importance in determining the 842  I~ACTORS  IN  RESISTANCE  TO  INFECTION.  II 
fate of individuals following primary exposure to a  natural infection. 
Innate susceptibility or resistance factors in the genetic sense were not 
sex-linked or related to body vigor, as expressed by unusual fertility or 
weight.  Indeed, in so far as these experiments are concerned, all lines 
save possibly the white-face, were sturdy and normal.  The genetic 
factors are probably multiple, with resistance dominant to susceptibil- 
ity.  Again, the tissues of susceptible mice, not only at the surface but 
throughout the body, appeared more sensitive to B.  enteritidis than 
those of resistant  mice,  suggesting the general rather  than local in- 
fluence of the inherent factors.  Finally, the facts that the white-face 
line  proved  relatively  susceptible  to  enteric,  respiratory  tract,  and 
virus infections, the Rockefeller Institute susceptible lines relatively 
susceptible  to  enteric  and  respiratory  tract,  but  resistant  to  virus 
infections, the Rockefeller Institute resistant lines resistant to enteric 
and  respiratory  and  susceptible  to  virus  infections,  together  with 
previous observations (8-10), indicate that genetic factors segregated 
by selective and brother-sister inbreeding and concerned with suscep- 
tibility or  resistance  to  infection  can operate consistently against a 
number of, but not necessarily all, harmful agents. 
CONCLUSIONS 
I.  Mice with relatively great inherent resistance to certain bacterial 
infections were heavier but not more fertile than mice with relatively 
little inherent resistance.  Mice with relatively little inherent resist- 
ance were with one exception not abnormally low in weight. 
2.  B. enteritidis given intrastomachally to susceptibles appeared in 
the blood stream more promptly, in larger numbers, and in a  greater 
percentage of cases, and was present in feces in larger numbers, for a 
longer period, and in a greater percentage of cases than when given to 
resistants. 
3.  Mice  relatively  resistant  to  B.  enteritidis administered by  the 
natural gastrointestinal route were likewise resistant to the organisms 
introduced  subcutaneously,  intraperitoneally,  and  intravenously. 
Mice  relatively  susceptible  to  the  organisms  adm~uistered  by  the 
natural route were susceptible when the organisms were injected di- 
rectly into tissues and blood stream. LESLIE  T.  WEBSTER  843 
4.  Of four lines of mice relatively susceptible to B. enteritidis,  three 
were likewise susceptible to Pasteurella  avidda,  B. friedlaenderi,  and 
pneumococcus given intranasally.  A fourth line was significantly more 
resistant.  Lines  of  mice  relatively  resistant  to  B.  enteritidis  were 
likewise resistant to the three respiratory tract pathogens. 
5.  When Pasteurdla avicida, B. friedlaenderi, and pneumococcus were 
injected intraperitoneally  or  intravenously,  no  significant  differences 
in duration of life of the  several lines of mice could be demonstrated. 
6.  Of  four  lines  relatively  susceptible  to  B.  enteritidis,  two  were 
susceptible to  an  intranasal  instillation  of  louping  ill virus.  Lines 
resistant  to  B.  enteritidis  proved  relatively susceptible to  the virus 
infection. 
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